Assay of theophylline: in vivo and in vitro evaluation of dry chemistry and immunoassay versus high-performance liquid chromatography.
In the last decade, kits using dry chemistry have been introduced for analysis of theophylline in biological fluids. We investigated the performance of Ames Seralyzer and Kodak Ektachem 700XR. They were compared to an enzyme immunotechnique (Syva EMIT) and high-performance liquid chromatography (HPLC). Mixed sera from theophylline-treated patients at concentrations of 20, 50, and 80 mumol/L were used. We also investigated the performance of the various methods when assaying theophylline concentrations obtained from individual patients treated or intoxicated with theophylline (n = 35 patients). In within-day analysis, the EMIT method deviated +1- + 9%. the Ektachem 700XR method deviated +2- + 8%, and the Seralyzer method deviated at least + 18% compared to HPLC. Within-day variability was low for all 4 methods. A similar pattern was seen during between-day assay. In five intoxicated patients, EMIT, Seralyzer and Ektachem 700XR deviated at least + 10% compared to HPLC. The Ektachem 700XR method deviated +16- + 36% compared to HPLC, when samples of 240 mumol/L and above were analyzed. Our study shows that theophylline assay kits cannot be recommended in drug analytical laboratories unless specific backup methods are available. EMIT showed the best performance compared to HPLC. Ektachem 700XR gave good results at therapeutic drug concentrations, but was not reliable in intoxicated patients or in those with decreased kidney function.